The high affinity Fc epsilon receptor gamma subunit (Fc epsilon RI gamma) facilitates T cell receptor expression and antigen/major histocompatibility complex-driven signaling in the absence of CD3 zeta and CD3 eta.
The T cell receptor (TCR) is a molecular complex formed by at least seven transmembrane proteins: the antigen/major histocompatibility complex recognition unit (Ti alpha-beta heterodimer) and the invariant CD3 chains (gamma, delta, epsilon, zeta, and eta). In addition to targeting partially assembled Ti alpha-beta CD3 gamma delta epsilon TCR complexes to the cell surface, CD3 zeta appears to be essential for interleukin-2 production after TCR stimulation with antigen/major histocompatibility complex. The gamma chain of the high affinity Fc receptor for IgE (Fc epsilon RI gamma) has significant structural homology to CD3 zeta and the related CD3 eta subunit. To identify the functional significance of sequence homologies between CD3 zeta and Fc epsilon RI gamma in T cells, we have transfected a Fc epsilon RI gamma cDNA into a T cell hybridoma lacking CD3 zeta and CD3 eta proteins. Herein we show that a Fc epsilon RI gamma-gamma homodimer associates with TCR components to up-regulate TCR surface expression. A TCR composed of Ti alpha-beta CD3 gamma delta epsilon Fc epsilon RI gamma-gamma is sufficient to restore the coupling of TCR antigen recognition to the interleukin-2 induction pathway, demonstrating the functional significance of structural homology between the above receptor subunits. These results, in conjunction with the recent finding that CD3 zeta, CD3 eta, and Fc epsilon RI gamma are coexpressed in certain T cells as subunits of an unusual TCR isoform, suggest that Fc epsilon RI gamma is likely to play a role in T cell lineage function.